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INTUITIONISTIC GODEL-LOB LOGIC

» GL: OOP — P) — 0OP

» iGL: GL on an intuitionistic base, only boxes
See [3] for more on iGL.

» IGL: GL on an intuitionistic base, boxes and diamonds
First developed by Das, van der Giessen and Marin [2]
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Das, van der Giessen, and Marin proved:

AGLF ¢ BIGL = ¢

¥1-Det
mlGL - ¢ PIGL = ¢
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IGL

We prove completeness with less determinacy:

OGLF ¢ BIGL = ¢
¥1-Det
mlGL F ¢ PIGL = ¢
&
oD
N

cl/IGLF ¢
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SOME RULES OF ¢/IGL — 1

d R T x:PFrAx:P

R, xRy,yRz,xRz,T' - A
R, xRy,yRz,I' - A

R,T,x:AAB,x:A,x:BF A
R,Tx:AANBF A

RIT.x:A—-BFAx:A RI''x:A—Bx:BFA
RI,x:A—BFA

—l1
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SOME RULES OF ¢/IGL — II

R,I'FA x:0A,{y:A|xRy}
R I'EAx: QA

Or

R I, x:0A{y:A|xRy} - A
RIT,x:0AFA

R,xRy,I',x: A,y : AF A

ol R,I'x: 0AF A

(y is fresh)
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SOME RULES OF c/IGL — III

Non-invertible rules:

R,[x:AFx:B

TRTFAx:ASB

R, xRy, 'y : A
R,I'FAx:0A

Or (v is fresh)
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Loors

Loop vs from R,T'- Ato R/, " - A"
> ifx:pel’thenvg(x): pel;
> ifx:pe Althenvg(x): p €A
» if xR’y then vs(x)Rous(y);
» if there is x € Var(R’) such that xRug(x) € R.
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IGL PROVES LOJ(LOP — P) — OP

xRy,yRz,xRz,x : O(OP — P),y: OP - P+z:P (=:5)
) xRy,yRz,x : O(OP — P),y :OP - PFz: P
£ xRy,x : O(CP — P),y:0OP - P,y: Pky:P g xRy,x : O(CP — P),y:0OP - PFy: P,y :0OP
1 xRy,x:O0(0OP - P),y:OP - Pty:P
XRy,x :0(0OP - P) -y :P(=:5)
g _x:00P 5 P)Fx:0OP
Fx:0(0OP — P) — OP

tr

I(S) = S" and vg(x) = x,v5(y) = z.
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PREDICATE KRIPKE FRAMES

Tuple M = (W, <, {Dy }wew, { Prw}wew, {Rw }wew) such that:
1. W is a non-empty set of possible worlds;

the intuitionistic relation < is a partial order on W;

{Dw }wew is a family of domains Dy, C Var;

{Prw}wew is a family of mappings Pry, : Prop — P(Dy);

{Rw }wew is a family of modal relations R, € Dy, X Dy;

AN L

all relations are monotone in =, i.e., if w < w’, then we
have D,, C Dy, Pry C Pryr, and Ry, C Ry
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IfM = <W7 j7 {Dw}WGW) {Prw}w€W7 {RZU}ZUEW>I then
» M,w = x : Piff x € Pry(P).

» M,w ~Ex: L.

» MfwkE=x:AANBiff Mw Ex:Aand M,w |~ x : B.

» MfwkE=x:AVBiff Miw Ex:AorM,w |=x:B.

» MwEx:A — Biffforallw’ = w,if M,w' |= x : A then
M,w' |=x:B.

» M,w |=x:OAiff, forall w’ > wand for all y € Dy, if

¥Ry y then M, w' =y : A.
» M, w = x : QA iff there is y € Dy, such that xR,y and
M,wEy: A
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IGL DOES NOT PROVE QP — O(P A =OP)

[4%)
‘ X — Y —z

Yl

w1 x:_> Y
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IGL DOES NOT PROVE QP — O(P A =OP)

xRy, yRz,xRz,x : OP,y : OP,y : P,z : Pty : L (x)

ol xRy, yRz,x : OP,y : P,y : P,z : PFy: L
) xRy,x: OP,y : OP,y : PFy: L
id xRy, x : OP,y : PFx: O(PA=OP),y : P T xRy, x : OP,y : P x: O(P A =OP),y : =OP (%)
r XRy,x: OP,y : PF x: OGP A —OP),y : P A —=OP
or xRy, x: OP,y : PFx: O(P A ~OP)
ol x: QP F x: O(PA-OP)
Fx: 0P — O(PA-OP)
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RESULTS

Theorem
ATRy proves the Kripke completeness of IGL.

Theorem

IGL is recursively enumerable.
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OPEN QUESTIONS

Question

Is IGL recursive?

Question

Does IGL have the finite model property?

Question

Does |GL have a finite Hilbert-style axiomatization?
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